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There are over 214 million international migrants worldwide, half of whom are women, and all of them
assigned by the receiving country to an immigration class. Immigration classes are associated with
certain health risks and regulatory restrictions related to eligibility for health care. Prior to this study,
reports of international migrant post-birth health had not been compared between immigration classes,
with the exception of our earlier, smaller study in which we found asylum-seekers to be at greatest risk
for health concerns. In order to determine whether refugee or asylum-seeking women or their infants
experience a greater number or a different distribution of professionally-identiﬁed health concerns after
birth than immigrant or Canadian-born women, we recruited 1127 migrant (and in Canada <5 years)
womeneinfant pairs, deﬁned by immigration class (refugee, asylum-seeker, immigrant, or Canadian-
born). Between February 2006 and May 2009, we followed them from childbirth (in one of eleven
birthing centres in Montreal or Toronto) to four months and found that at one week postpartum, asylum-
seeking and immigrant women had greater rates of professionally-identiﬁed health concerns than
Canadian-born women; and at four months, all three migrant groups had greater rates of professionally-
identiﬁed concerns. Further, international migrants were at greater risk of not having these concerns
addressed by the Canadian health care system. The current study supports our earlier ﬁndings and
highlights the need for case-ﬁnding and services for international migrant women, particularly for
psychosocial difﬁculties. Policy and program mechanisms to address migrants’ needs would best be
developed within the various immigration classes.
 2012 Elsevier Ltd.Open access under CC BY-NC-ND license. Introduction
Immigration classes: eligibility and access to health care
Migrants are “persons, and family members, moving to another
country or region to better their material or social conditions
and improve the prospect for themselves or their family”& Department of Obstetrics
., Montreal, Quebec H3A 2A7,
on).
-NC-ND license.(International Organization for Migration, 2004). In 2008, there
were 214 million international migrants worldwide, 49% of them
women (International Organization for Migration, 2008). From
1999 to 2008, Canada received 2 million migrants in the immi-
grant class, 1.2 million asylum-seekers, and 284,285 refugees; with
the majority of the last two groups settling in Toronto and Mon-
treal (Citizenship and Immigration Canada, 2009). Independent-
or family-class immigrants, generally choose to migrate to re-
establish themselves in a new country with the promise of
a better life (Gravel, Battaglini, Riberdy, Guay, & UnitéÉcologie
humaine et sociale e DSP de Montréal-Centre, 2000); refugees
are forced to leave their countries to ensure their survival (UNHCR,
2004); and asylum-seekers, seek the protection of a receiving
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with regulatory restrictions related to eligibility for health care
(Gagnon, 2004). In Canada, immigrants face a three-month wait
for provincial health insurance eligibility and asylum-seekers are
only eligible for the Interim Federal Health Program (IFHP).
Migrants with limited health insurance delay seeking care until
the situation is urgent (Romero, Chavkin, Wise, & Smith, 2003)
and avoid seeking care for fear of harming their chances of
successful settlement (Esses, Dovidio, Jackson, & Armstrong, 2001;
Harney, 2001). Language (Anisef, Kilbride, Ochocka, & Janzen,
2001; Bowen, 2001), transportation, costs of transportation/child
care and previous experience have been shown to inﬂuence access
to health services by migrants (Kobayashi, Moore, & Rosenberg,
1998, pp. 1e51). Racism may also be implicated as a barrier to
access (Saidullah, 2001).
Immigration classes: importance to health
In addition to determining eligibility for health care services,
health differences between immigration classes have been noted.
A large body of literature has documented a ‘healthy immigrant
effect’ in migrants [mostly immigrants (Citizenship and
Immigration Canada e Research and Evaluation Branch, 2007),
who arrive healthy and experience health decline over time
(Gushulak, 2007; Jasso, Massey, Rosenzweiger, & Smith, 2004;
Marmot, Adelstein, & Bulusu, 1984; Palloni & Ewbank, 2004)].
Conversely, refugees arrive from strife-torn areas, often having
lived in camps with associated health risks (e.g., exposure to
infection, violence). Asylum-seekers live under extreme stress
concerning whether they will be allowed to make the receiving
country their home. This is particularly acute for postpartum
women who fear that their applications may be rejected while
their infants may be permitted to stay (as citizens, in Canada). In
this case, they must decide whether to abandon the infant, return
with the infant to the ‘home’ from which refuge is sought, or
remain with the infant in the receiving country as an undocu-
mented migrant.
There are several factors key to considering the health of female
refugees and asylum-seekers. These include a history of torture
(Hynes & Cardozo, 2000) and sex and gender-based violence
(Hynes & Cardozo, 2000; Kira, Smith, Lewandowski, & Templin,
2010), female genital mutilation (FGM) (Thierfelder et al., 2005;
Weir, 2000), somatisation (Perron & Hudelson, 2006), and post-
traumatic stress disorder (PTSD) (Kira et al., 2010; Redwood-
Campbell et al., 2008). Increased risk of infectious diseases and
poormaternal nutritional status are seen inwomenwho have spent
time in refugee camps and in war-torn areas.
Despite the importance of immigration class to both eligibility
for health care and health risk, reports of migrant reproductive
health and care have generally not been compared by immigration
classes. A systematic review of studies of international migrant
women/infants related to pregnancy or birth identiﬁed 133
reports (>20,000,000 migrants) (Gagnon, Zimbeck, & Zeitlin,
2009). Migrants were described primarily by geographic origin;
immigration status was not studied. Migrants’ results for preterm
birth, low birth weight and health-promoting behaviour were as
good or better as those for receiving country women in 50% of all
studies. Meta-analyses found that Asian, North African and sub-
Saharan African migrants were at greater risk of feto-infant
mortality than ‘majority’ receiving populations, and Asian and
sub-Saharan African migrants at greater risk of preterm birth.
Considerations of later post-birth health were absent from this
body of literature.
The few comparative studies of refugee perinatal health have
mixed results. In one, refugees were found to have higher rates ofstillbirth, neonatal, and infant mortality than native-born mothers
(Gissler et al., 2009). Another study found lower risks of pre-term
birth and small-for gestational age infants to be born to former
Yugoslavian Republic mothers (assumed to be refugees) than US-
born non-Hispanic whites (Janevic, Savitz, & Janevic, 2011); while
a study in Thailand found refugees living in camps and migrants
living in the same province had similar rates of prematurity and
low birth weight (Carrara, Hogan, De Pree, Nosten, & McGready,
2011).
Reports of international migrants’ difﬁculties in accessing health
care have been reported. These include: refusal to care for infants
(born as Canadians) whose mothers were covered under Canada’s
IFHP (Merry, Gagnon, Kalim, & Bouris, 2011); refusals to care for
others covered under IFHP (Kuile, Rousseau, Munoz, Nadeau, &
Ouimet, 2007; Simich, Wu, & Nerad, 2007); difﬁculties of public
health nurses to reach women (Merry, Gagnon, Kalim et al., 2011);
a general lack of assessment, support, and referral for psychosocial
concerns (Merry, Gagnon, Kalim et al., 2011); isolation (Merry,
Gagnon, Kalim et al., 2011); language barriers (Kuile et al., 2007;
Merry, Gagnon, Kalim et al., 2011; Simich et al., 2007); low health
literacy (Merry, Gagnon, Kalim et al., 2011); and confusion and
limitations of the IFHP (Kuile et al., 2007; Merry, Gagnon, Kalim
et al., 2011; Simich et al., 2007). In the postpartum period, there
is also often hesitance to seek care which might be related to
mistrust or cultural mismatch of services for certain concerns
(Gagnon et al., 2010). Related to this, perceptions of health care
professionals with regards to health care access likely play an
important role. In a recent on-line study of hospital and primary
care centre staff (n ¼ 1048), 61.1% of health care practitioners
supported full or broad access in contrast with 42.1% of support
staff, and 53.5% of managers and administrators; and hospital staff
were less supportive (49.2%) than primary care staff (68.5%) (Ruiz-
Casares et al., 2012).
Migrants and postpartum care in receiving countries
The proportion of people living in Canada who were born
elsewhere is 19.8% (Statistics Canada, 2007), 52% of them women
(Citizenship and Immigration Canada, 2009). In Canada, the
majority of women giving birth will be discharged from hospital
within 1e2 days after a vaginal birth, 3e4 after a cesarean.
Although postpartum care varies by province and health unit, most
women will be contacted by a public health nurse following
discharge, assessed via telephone for any health concerns and
possibly offered a home visit. During these contacts, teaching,
support, and referrals for additional care may be made. However,
responsibility for the uptake of these referrals, by contacting health
or other professionals, often lies with the women or their families
(regardless of their language ability) depending on the practice of
the administrative unit.
In addition to the speciﬁcs of health care organization and
delivery in migrant receiving countries such as Canada, there exists
speciﬁc policies and programs that operate within and outside of
the health sector with the potential to impact migrant health at
a population level (Institute of Population Public Health, 2011).
These encompass a range of social determinants of health (Hawe &
Potvin, 2009). Considering migrant women, the immigration sector
is key (Bollini, 1993). Intervention examples in the immigration
sector include immigration assistance programs (including
restrictions to social and health care access based on legal status,
pending legal status, length of time in the receiving country) and
policies regarding access to essential language skills. Despite
migrants often having reduced entitlements in receiving-countries
and greater exposure to a lack of employment and housing or poor
working and living conditions, we know of only one recent study
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health of migrant women. Bollini, Pampallona, Wanner, and
Kupelnick (2009) used high or low naturalization rates to deﬁne
receiving countries as having strong or weak integration policies
and subsequently compared receiving-country and international
migrant populations in these two country groupings using pub-
lished data. Compared to receiving-country women, migrant
women showed a clear disadvantage for all outcomes, however
risks were signiﬁcantly reduced in countries with strong integra-
tion policies.
In this study, we sought to determine: 1) Do newly arrived
refugee or asylum-seeking women or their infants, experience
a greater number or a different distribution of professionally-
identiﬁed health concerns after birth than newly arrived immi-
grant or Canadian-born women? 2) Are these concerns in refugees
or asylum-seekers unaddressed more often by the Canadian health
care system than in other women or infants?We hypothesized that
newly arrived refugees and asylum-seekers would experiencemore
health concerns and have more unaddressed concerns than newly
arrived immigrant or Canadian-born women.
Methods
Study population
A cohort of 1127 women and their infants were recruited on the
postpartum units of 11 hospitals serving the highest percentage of
asylum-seekers in cities receiving the greatest number of refugees
to Canada (Toronto, 32.8%; Montreal, 21%) (Citizenship and
Immigration Canada e Research and Evaluation Branch, 2007)
between February 2006 and May 2009 and followed for four
months. Women were placed into one of four groups e refugees,
asylum-seekers, immigrants, and Canadian-born based on their
status in Canada. Sincemore immigrant and Canadian-bornwomen
were available for study, we alternated recruitment of these
women based on closest date and time of birth to each refugee and
asylum-seeking woman recruited.
Inclusion criteria
1) Planned to remain in the study city four months; 2) was able
to speak any of the study languages [Arabic, Dari/Persian, English,
French, Mandarin/Cantonese (oral; ‘simpliﬁed’ and ‘complex’
Chinese written), Punjabi, Russian, Serbo-Croatian, Somali,
Spanish, Tamil, and Urdu]; 3) lived within a 45 min drive of the
hospital; 4) discharged by postpartum day 4 for vaginal or day 7
for caesarean births; and, 5) met the criteria for one of the
following. Refugee: Met the United Nations deﬁnition of refugee,
“owing to a well-founded fear of being persecuted for reasons of
race, religion, nationality, membership in a particular social
group, or political opinion, is outside the country of his nation-
ality, and is unable to or, owing to such fear, is unwilling to avail
himself of the protection of that country” (UNHCR, 2004)
(n ¼ 144). Asylum seeker: Women who applied for refugee status
in Canada and those with no known immigration status (n ¼ 369).
The number of undocumented was 16, prohibiting a separate
examination of this group, hence they were combined with
asylum-seekers due to their similar precarious status’ in Canada
and because they both have the least access to universal health
care coverage. Immigrant: Women with non-refugee histories
(n ¼ 303). To reduce the potential for confounding effects of
length of time in Canada on health and care, we restricted all
three migrant groups to being in Canada 5 years. Canadian-born:
Non-aboriginal women born and living in Canada for the majority
of their lives (n ¼ 311).Exclusion criteria
Maternal: 1) major hearing impairments, 2) major mental illness
(schizophrenia, other psychoses, or profound previously-existing
depression) or cognitive impairment precluding fully informed
consent; 3) temporary residents (e.g., visitors, students). Infant: 1)
in process to be adopted, 2) stillbirth, or 3) death.
Recruitment procedures
An information sheet in the seven most common study
languages (Arabic, ‘simpliﬁed’ Chinese, English, French, Punjabi,
Spanish, and Tamil) describing the study and offering women the
possibility of declining visits from research staff were given to
mothers upon admission to the postpartum unit or posted on the
hospital unit. If research staff visits were not declined, research
assistants explained the study to eligible women. Research assis-
tants spoke a range of languages, used translated forms, and
communicated through family or friends when needed. In the rare
case that interpreters were needed, they explained the study to the
women by telephone using a translated standardized information
sheet and the research assistant obtained consent and baseline data
via the interpreter. We obtained ethical approval from all partici-
pating hospitals, and the McMaster and McGill University research
ethics boards prior to recruitment.
Data collection
Health data from the index pregnancy, labour, and birth, were
obtained from medical records; study inclusion criteria, general
health information, discrimination experience, and breastfeeding
plans were obtained from interviewer-assisted questionnaires
administered on the postpartum unit. Breastfeeding frequency,
infant weight gain, postpartum depression (PPD), social support,
abuse, presence of other health concerns, and services use were
assessed at 7e10 days during a home visit by a project nurse (with
interpreters when needed). Health risk assessment, general infant
health, breastfeeding duration, post-traumatic stress disorder
(PTSD), anxiety, depression, services use, migration history, and
presence of other health concerns were measured at four months
postpartum during a second home visit by the same nurse (with
interpreters when needed). Questionnaires were translated and
validated across the 13 study languages using stringent procedures
(Merry, Gagnon, Hemlin, Clarke, & Hickey, 2011; Ruppenthal, Tuck,
& Gagnon, 2005; Strohschein, Merry, Thomas, & Gagnon, 2010). At
the 1-week visit, project nurses were instructed to assess without
providing care and to refer for serious ‘unaddressed concerns’ if
needed rather than providing care themselves since this could bias
study results at the 4-month contact. Questions requiring greater
sensitivity (i.e., PTSD, anxiety related to trauma, and abuse) were
administered during the ﬁnal visit at four months, by which time
a relationship was more likely to have been established between
the project nurse and the woman. Infants were weighed in the
home using standard scales.
Presence of health concerns was based on a list developed from
standards for postpartum care (Frankeburg & Dodds, 1986; Health
Canada, 2000a; Rice, 1999). A ‘health concern’ was deﬁned as
a project nurse-identiﬁed concern with either the woman or her
infant at one week or four months postpartum (Table 1). An
‘unaddressed concern’ was deﬁned as a project nurse-identiﬁed
concern for which no professional attention was being given or
planned. If no concerns were identiﬁed, the family was considered
to have all concerns addressed. Psychosocial concerns (e.g., PPD,
PTSD) were made as objective as possible by applying standardized
assessment criteria including known questionnaires. Care provided
Table 1
Potential concerns assessed at 1 week and 4 months postpartum by a project nurse in the home.
Infant Maternal
1 week visit
Feeding:
 Infant weight (<birth weight)
 <3 wet diapers in 24 h
 <1 stool in 24 h
 Infant given other food/ﬂuids other than breast milk or formula
 Infant not receiving vitamin D supplements
Safety:
 Sleeping prone ([risk of Sudden Infant Death Syndrome)
 Infant rides in car without car seat
Infection:
 Purulent discharge from eyes or conjunctivitis
Hyperbilirubinaemia:
 Jaundice visible below the umbilicus
General health:
 Blood in stool
 Persistent vomiting and/or black/green/red in colour and/or
copious amounts (>250 mls) of vomit in the last 24 h
Psychosocial:
 Insufﬁcient clothing (as measured by <1 change of indoor
clothing, inappropriate outdoor wear, <1 blanket)
Pain: visual analogue scale (VAS) pain score 4/10 in past 24 h (based on
WHO Pain Ladder)
 Uterine
 C-section incisional
 Perineum
 Breast (general)
 Breast (engorgement)
 Nipples
 Back
Bleeding:
 Soaking >3 pads per 24 h
 Clotting
Breast care:
 Pain while breastfeeding/ VAS pain score >4 in past 24 h
 Pain prohibiting breastfeeding
Infection:
 Perineal discharge (green/yellow coloured)
General:
 Blood pressure (diastolic >90 systolic <90 mm Hg)
Psychosocial:
 Signs of depression (score 10 on the Edinburgh Post-natal Depression
Scale (Cox et al., 1987)
 Absence of social support (as measured by the Personal Resources
Questionnaire e Q 11 (Brandt & Weinert, 1981)
 No knowledge of tel. #911 in case of severe health problem or if in
danger (self or infant)
 Inadequate food (i.e., woman has missed or reduced meals because
of lack of resources to buy food) (Blumberg et al., 1999)
4 month visit
Feeding & Growth:
 Weight <10th percentile for age or weight decreased 20 percentile
points (Kuczmarski, Ogden, Guo, & et al., 2002)
 Not receiving Vitamin D supplements (Health Canada, 2000b)
 Cow milk is being given (Health Canada, 2000b)
Safety:
 Blind cords or other unsafe objects within infant’s reach of where infant sleeps
 Infant sleeps prone
 Unsafe crib (space between bars >6 cm, plush mattress)
 Unﬁnished bottles with curdled milk lying in area where infant sleeps
 Car-seat positioned front-facing (Health Canada, 2000a)
 Smoke exposure
Development:
 Infant unable to do two or more of the following: turn head side to side to follow
a toy, glance from one object to another, turn head towards a sound, make sounds
in response to people/looking at toys, reach for an object in supported sitting
position, respond (i.e., face brightening) to people’s voices, move arms and legs in
response to being spoken to, laugh and smile, ﬁnish feeding within 45 min, lift
head and support self on forearms, bring hands to chest and keep head in midline
when lying on back, hold head steady when supported in a sitting position, hold
an object brieﬂy when placed in hand (Dahinten, Ford, & Lapointe, 2004)
General Health:
 Bowel movements abnormal (blood in stool; no BM for >5 days)
 Bruising or wounds or burn marks or evidence of healing bruises, wounds
or burn marks on infant’s body
 Persistent rash (i.e., broken skin or blisters for >2 weeks)
 Abnormal vital signs (at rest e heart rate >150/min, respirations >45/min,
indrawing or increased respiratory effort)
 Signs of dehydration including drowsiness, dry mouth, darker than normal
urine, sunken fontanel
Immunization: (Public Health Agency of Canada, 2006)
 No 2 month vaccination (DPT-Hib-Polio)
 No 4 month vaccination (DPT-Hib-Polio) & no planned appointment
Psychosocial:
 Insufﬁcient clothing (as measured by <1 change of indoor clothing, <1 blanket)
Pain: (as measured by VAS pain score 4/10 in past 24 h)
 Abdominal
 Breast or nipple
 Back
 Hemorrhoids
 Perineal
 Other pain
General Health: (Foldspang, Mommsen, & Djurhuus, 2000)
 Any faecal or urinary incontinence (as measured by self-report)
 Urinary tract infection (urgent, painful, frequent urination)
 Perineal infection or STI (vaginal discharge with or without foul odour)
 Woman has not received all of her immunizations
Psychosocial:
 Inadequate food (i.e., Woman has missed or reduced meals because of
lack of resources to buy food) (Blumberg et al., 1999)
 No knowledge of tel. # 911 in case of severe health problem or if in
danger (self or infant)
 Unaddressed birth control needs (not planning to have another child
within 2 years and not preventing pregnancy)
 Signs of abuse (measured by the Abuse assessment form (Helton, 1986;
Parker, McFarlane, Soeken, & Campbell, 1993) and as suspected by
project nurse)
 Signs of depression (score 10 on the Edinburgh Postnatal Depression
Scale) (Cox et al., 1987) Signs of depression, somatization or anxiety
related to trauma (as measured by Hopkins Symptom Checklist)
(Mollica, Wyshak, de Marneffe, Khuon, & Lavelle, 1987)
 Signs of PTSD (as measured by Harvard Trauma Questionnaire)
(Mollica, Caspi-Yavin, Bollini, & Truong, 1992)
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via maternal report of care received. These were completed with
the project nurse at the 1-week and 4-month visits, and at 2
months via a follow-up telephone call.
All project nurses’ records and all corresponding mothers’
reports of care were reviewed by an independent nurse-expert
based in Montreal (masked to the research question, hypotheses,
and group assignment) to determine if concerns identiﬁed had been
addressed or planned to be addressed. Migration history, language
and other information to suggest the mother’s immigration class
were removed from the record prior to assessment. The primary
‘concern’ outcome was deﬁned as the number of health concerns
identiﬁed by the project nurse divided by the number of concerns
assessedbyher for eachwoman. Theprimary ‘unaddressed concern’
outcome was deﬁned as the number of unaddressed concerns
identiﬁed by the nurse expert divided by the number of concerns
identiﬁed by the project nurse for each woman.
Data veriﬁcation protocols were developed and followed for
data obtained for eachwomaneinfant pair from each of the 11 sites.
The research assistant or project nurse responsible for initially
collecting the data corrected identiﬁed errors or gathered missing
data as soon as possible after identiﬁcation. Data found to be
initially missing from the project nurses’ records were obtained by
telephone or repeat home visits. Rates of missing data did not differ
by group and not more than 20 women were missing data for any
given variable.
Statistical analyses
Descriptive statistics for each health determinant, health
concern, and unaddressed health concern at 1-week and 4 months
postpartumwere calculated by group. Chi-square tests and ANOVA
were employed to examine the balance of the baseline character-
istics across the study groups. In the case of questionnaires yielding
total scores, we did not impute values for missing items, rather we
increased the weight of each remaining item to compensate for the
missing data. Proportional-odds models for logistic regressionwith
multinomial outcomes (outcome ¼ presence of concern/concern
assessed; outcome ¼ unaddressed concern/presence of concern)
were used to control for confounding in assessing the effect of
group on 1-week and 4-month outcomes within each city sepa-
rately as a ﬁrst step. Variables identiﬁed as statistically signiﬁcant
related to the outcome at the 0.10 level and others known a priori to
be strong predictors of the outcomes but not reaching the 0.10 level
formed the maximum model. We examined all models for the
presence of confounding by looking for relatively large changes
(>10%) in coefﬁcients following exclusion or inclusion of various
combinations of independent variables. Themost clinically relevant
variables e based on the estimates of effect and their 95% conﬁ-
dence intervals for the independent variables included in the
model e were selected for inclusion in the ﬁnal models, together
with identiﬁed confounders. Group status (refugee, asylum-seeker,
immigrant, Canadian-born) was forced into the models.
Hierarchical regression modelling was then performed to
examine effects by city. Differences in the health system may be
present between health centres within the same city (or province)
and between provinces, leading to clustering effects. Hierarchical
regression models allow the incorporation of variables measured at
different levels of a hierarchy and account for correlation within
clusters. Moreover, one can estimate parameters separately within
each province to permit comparison with more pooling power
(Congdon, 2001; Gelman, Carlin, Stern, & Rubin, 1995). We esti-
mated that in either province, with 100 women in each group and
an event rate of about 20%, wewould be able to accommodate eight
explanatory variables in multivariate models.Results
Fig. 1 shows the number of individuals at each stage of the study
and reasons for non-participation. Of 54,765 births, 55.6%
(n¼ 30,468)met inclusion criteria initially. Of those, 26,802were not
approached as they were not needed to match an asylum-seeker/
refugee participant, 1258 met exclusion criteria, and 27 were not
recruited by error, leaving 2381 approached for participation. Of
these, 57.8% agreed, with refugees and Canadian-born showing
similar rates of participation, 44.4% and 48.5%, respectively, greater
participation among immigrants (63.6%) and greater still among
asylum-seekers (76.0%). Loss to4monthswas30.8% in refugees,18.0%
in asylum-seekers,14.2% in immigrants, and 15.0% in Canadian-born.
Remaining womenwere compared to those eligible to participate on
age, parity, birth weight, and gestational age, and found to be similar.
Participants’ background characteristics differed bygroup, as can
be seen in Table 2. Asylum-seekers presented a higher social-risk
proﬁle, the majority having lower-income (94.1%, <$30,000), over
one-half reporting not being allowed towork in Canada (53.8%), and
one-third (35.5%) not living with a partner. There was variation by
group in source UNWorld Regions,withmorewomen fromAsia and
fewer from Latin America in the immigrant group than in the other
migrant groups. The distribution of migration characteristics are
representative of the groups to which women were placed, with
more refugees and asylum-seekers stating they were unable to
return to their countries of origin, and reporting that theycame from
anarea of armed conﬂict. Asylum-seekersweremore likely to report
shorter lengths of time in Canada (71.7%,<2 yrs) thanwomen in the
other migrant groups. Refugeesweremore likely to have previously
given birth (64.6%multiparous) than the other three groups and half
of the asylum-seeking group (49.9%) had been pregnant (indicator
pregnancy or previous) on arrival in Canada. Almost half, 46.2%, of
immigrants and 47.4% of Canadian-born planned to have another
infant within the next two years, while only 35% of refugees and
29.6%of asylum-seekershadsimilar plans. TwopercentofCanadian-
born and 20e25% of migrants had not had a Pap test.
Table 3 shows the hierarchical regression results for rates of
professionally-identiﬁed concerns at 1 week and 4 months post-
partum for each group. The 1 week model controlled for city,
income, parity, and breastfeeding; while the 4 month model
controlled for city, education, income, parity, and male partner pres-
ence. Other variables initially included in both models, but subse-
quently removed from one or the other due to an absence of evidence
of confoundingwere:hospitalvolumeofbirths tomigrants,education,
maternal age, regularhealth careprovider, andmalepartnerpresence.
The ﬁnal models showed that women in the asylum-seeking group
were at greatest risk of having professionally-identiﬁed concerns at
both1week [ORadj¼1.33 (95%CI1.14,1.55)] and4months [2.20 (1.89,
2.57)] postpartum, compared to Canadian-born women. The immi-
grant groupwas also at greater risk at both times [1.19 (1.04,1.37) and
1.69 (1.46,1.96), respectively]. Being in the refugeegrouppredicted the
presence of concerns at 4 months only [1.91 (1.61, 2.27)].
Table 4 shows the distribution of selected professionally-
identiﬁed concerns by group at 1 week and 4 months post-
partum. Psychosocial concerns and maternal pain were common at
both time periods. At month 4, concerns also included inadequate
maternal vaccination and contraceptive use.
Table 5 shows the hierarchical regression results for rates of
professionally-identiﬁed unaddressed concerns at 1 week and 4
months post-partum for each group. The 1 week model controlled
for city, education, maternal age, and paternal English/French
language ability; while the 4 month model controlled for city and
maternal language ability. Other variables initially included in both
models, but subsequently removed from one or the other due to an
absence of evidence of confoundingwere: hospital volume of births
Met exclusion criteria: 16,592
Not considered for participation2: 7,705
Number of women who met inclusion criteria initially: 30,468
TOTAL n= 1,127
Total number of women who gave 
birth1: 54,765
Immigrants: 10,259 Canadian-born: 18,839
Loss to 1 week: 30
(14.4%)
1 week home visit 
completed: 178
4 month home visit 
completed: 144
(69.2% of consenting)
Loss 1 week to 4 
months: 34 (19.1%)
REFUGEES Consenting 
and HVs Planned: 208 
(44.4% participation)
Loss to 1 week: 32 
(7.1%)
1 week home visit 
completed: 418
4 month home visit 
completed: 369
(82.0% of consenting)
Loss 1 week to 4 
months: 49 (11.7%)
A-SEEKERS Consenting 
and HVs Planned: 450
(76.0% participation)
Loss to 1 week: 29 
(8.2%)
1 week home visit 
completed: 324
4 month home visit 
completed: 303
(85.8% of consenting)
Loss 1 week to 4 
months: 21 (6.5%)
IMMIGRANTS Consenting 
and HVs Planned: 353 
(63.6% participation)
Loss to 1 week: 26 
(7.1%)
1 week home visit 
completed: 340
4 month home visit 
completed: 311
(85.0% of consenting)
Loss 1 week to 4 
months: 29 (8.5%)
C-BORN Consenting and 
HVs Planned: 366
(48.5% participation)
1. 53,922 women had singleton births; 830 women had twins; 13 women had triplets
2. Not considered because already participated in study: 9; Declined contact with recruiter: 1,160; Eligibility information unavailable: 6,536 (information was not available due to: 
women being discharged before recruiter went to unit, women transferred to another unit or hospital, chart not available)
3. Target n reached for asylum seeking women in Montreal November 2007, continued to recruit from other 3 groups
4. Recruitment error: 17 not approached; 10 participants discharged 
Declined participation: 260
of 468 (55.5%)
Met exclusion criteria: 27
Not required: 0
Recruitment error 4: 17
Not required3: 231
Declined participation: 146 
of 596 (24.5%)
Met exclusion criteria: 22
Recruitment error: 9
Match not needed: 9,320
Declined participation: 202 of 
555 (36.4%)
Met exclusion criteria: 383
Recruitment error: 1
Declined participation: 388
of 754 (51.5%)
Met exclusion criteria: 834
Recruitment error: 0
Match not needed: 17,251
Asylum seekers: 858Refugees: 512
Fig. 1. Participant ﬂow (February 2006eMay 2009).
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birth in Canada, partner, maternal English/French language ability,
and breastfeeding. All three migrant groups were at greater risk of
having their concerns unaddressed than Canadian-born women at
both time periods. In fact, at week one, they were over twice as
likely not to have had their concerns addressed [refugees 2.26 (1.64,
3.11), asylum-seekers 2.51 (1.92, 3.28), immigrants 2.24 (1.73, 2.90)]
and they continued to have twice or nearly twice the risk of
Canadian-born at 4 months [2.17 (1.57, 3.02), 1.68 (1.28, 2.20), 2.36
(1.75, 3.19), respectively]. Unaddressed concerns included severalthat were psychosocial in nature (e.g., risk of PPD, thoughts of self-
harm, limited social support; and in Montreal, absence of a change
of clothing, skipping meals due to lack of resources); others were
physical in nature (i.e., infant sleeping prone, not being supple-
mented with vitamin D) [data not shown].
Discussion
We found that international migrants from a range of countries
experienced a greater number of professionally-identiﬁed concerns
Table 2
Selected background characteristics by group.
Variable Refugees (n ¼ 144) Asylum-seekers (n ¼ 369) Immigrants (n ¼ 303) Canadian-born (n ¼ 311) p valuea
Demographic variables
Age (years), mean (SD) 29.94 (5.39) 27.90 (5.63) 30.22 (4.99) 30.65 (5.66) <0.0001
Income < $30,000, % 77.69 94.12 50.36 15.75 <0.0001
12 yrs of education completed, % 57.34 55.07 31.88 22.08 <0.0001
Report not allowed to work in Canada, % 5.63 46.17 2.32 e <0.0001
Not living with male partner, % 25.00 35.50 9.90 14.79 <0.0001
Migration variables
UN region of birth <0.0001
Africa, % 31.94 20.60 22.77 e
Asia, % 22.92 9.49 51.49 e
Europe, % 5.56 3.25 11.88 e
Latin America, % 39.58 66.67 12.54 e
Northern America, % 0.00 0.00 1.32 e
Unable to return to country of origin, % 78.87 86.89 15.33 e <0.0001
Came from an area of armed conﬂict, % 29.58 29.59 17.67 e 0.0008
Spent time in a refugee camp, % 7.75 3.01 4.64 e 0.0664
Spent time in Canadian immigration
detention centre, %
10.56 10.41 0.66 e <0.0001
Language in which feels most comfortable answering questions
English, % 51.39 51.22 57.76 83.92 <0.0001
French, % 24.31 14.09 25.74 13.18
Spanish, % 13.19 29.81 2.31 0.00
Chinese, % 0.00 0.27 1.98 0.00
South Asian languagesb % 3.47 1.36 6.27 0.00
Other, % 7.64 3.25 5.94 2.89
Interpreter used at 4 month visit, % 15.97 37.13 24.50 0.32 <0.0001
Spoke English or French when ﬁrst
arrived in Canada
Fluently/well in one or the other, % 43.75 43.63 54.46 e 0.0534
With difﬁculty/not at all in both
languages, %
54.86 55.83 44.88
With difﬁculty/not at all in one of
the languages &
unknown for the other, %
1.39 0.54 0.33
Length of time in Canada mean number
of months, SD
35.90 (16.66) 17.03 (16.81) 31.05 (21.95) e <0.0001
<2 yrs in Canada, % 21.13 71.74 35.55 e <0.0001
Health insurance
Provincial, % 86.33 1.67 98.34 100.00 <0.0001
Private, % 0.00 1.95 0.66 0.00
IFH, % 12.23 71.03 0.00 0.00
None, % 1.44 25.35 0.99 0.00
Left a child behind, % 16.90 14.48 2.32 e <0.0001
Did not join other family members
already here, %
53.19 55.04 23.18 e <0.0001
Where feels most at home
Country of origin, % 15.97 10.60 28.15 <0.0001
Equally in country of origin &Canada, % 40.28 38.86 50.00 e
Canada, % 41.67 47.28 20.86
Nowhere, % 2.08 3.26 0.66
Somewhere else, % 0 0 0.33
Feels like she belongs to a community
in Canada, %
65.96 75.20 76.74 e 0.04
Health
Gravida, mean (SD) 2.59 (1.46) 2.29 (1.49) 1.95 (1.05) 2.19 (1.29) <0.0001
Primipara, % 35.42 45.50 54.82 52.26 0.0005
History of abortion, % 14.58 7.14 11.07 17.32 0.0005
No previous birth in Canada, % 69.93 91.33 75.58 53.38 <0.0001
Pregnant upon arrival, % 15.49 49.86 14.95 e <. 0001
Has never had a pap test or unsure, % 18.18 19.62 25.41 1.93 <0.0001
Has no regular health care provider, % 33.57 44.17 31.46 14.98 <0.0001
Plans to have another baby within 2 years,
or unsure, %
34.97 29.62 46.20 47.42 <0.0001
a Based on Chi square test.
b Includes Bengali, Hindi, Punjabi, Tamil and Urdu.
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the health care system than Canadian-born women. The nature of
their concerns differed from Canadian-born women in that they
were more commonly psycho-social. Although factors suggesting
risk status differed across migrant groups, consistent differences
between the outcomes of migrant women in different immigration
classes were not found.Limitations
Analytical bias could have resulted fromdistortion of our sample
due to participant loss from consent to 4 months post-birth. Loss
was similar between asylum-seeking, immigrant, and Canadian-
born women (17.8%, 14.2%, 15.0%, respectively), but loss was twice
as high in refugee women (31.1%). It is not clear why loss was
Table 3
Rates of professionally-identiﬁed concernsc postpartum in migrants compared to
Canadian-born women e ﬁnal models.
O.R. 95% conﬁdence
interval
p value
One weeka
Intercept 0.04 0.03, 0.06 <0.0001
Refugee 1.04 0.87, 1.24 0.6622
Asylum-seeker 1.33 1.14, 1.55 0.0002
Immigrant 1.19 1.04, 1.37 0.0136
Gave birth in Montreal 1.89 1.61, 2.23 <0.0001
Income < 30K 1.17 1.03, 1.33 0.0165
Income unknown 1.11 0.93, 1.34 0.2493
Primiparous 0.90 0.82, 0.99 0.0240
Breastfeeding at 1 week 1.38 1.12, 1.71 0.0028
Four monthsb
Intercept 0.03 0.03, 0.04 <0.0001
Refugee 1.91 1.61, 2.27 <0.0001
Asylum-seeker 2.20 1.89, 2.57 <0.0001
Immigrant 1.69 1.46, 1.96 <0.0001
Gave birth in Montreal 1.19 1.06, 1.34 0.0026
Education <12 yrs 1.16 1.05, 1.28 0.0042
Income < 30K 1.24 1.09, 1.41 0.0008
Income unknown 1.19 1.00, 1.40 0.0461
Primiparous 0.86 0.79, 0.94 0.0007
No partner 1.23 1.11, 1.37 <0.0001
The variable (migration status) that was of main interest in the research question is
represented by bold.
a Reference group: Canadian-born; delivered in Toronto; income  30K;
multiparous; not breastfeeding at 1 week.
b Reference group: Canadian-born; delivered in Toronto; education  12 yrs;
income  30K; multiparous; has a male partner.
c Professionally identiﬁed concerns ¼ number of concerns identiﬁed by the
project nurse divided by the number of concerns she assessed.
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status. Unlike asylum seekers, who might have viewed home visits
from a research nurse as a beneﬁt, the refugee women might have
had more established support networks since they are eligible for
the same health coverage as Canadian-bornwomen and because of
their longer time in Canada. The direction of the potential bias
would be towards the null given the reduced power to estimate
effects in refugees. However, even with the smaller group size, our
results showed a statistically signiﬁcant difference between them
and Canadian-born women at 4 months postpartum, in both
professionally-identiﬁed concerns and in whether those concerns
were addressed by the health care system. We believe we have
measured and controlled for all known confounders in the hierar-
chical regression models developed although others may exist of
which we are unaware.
There were important percentages of each study group who
declined participation, which could suggest the possibility of
selection bias. Our comparisons on certain key variables of those
eligible to participate and those participating showed them to be
similar and hence did not provide evidence of selection bias. It is
possible, however, that they were dissimilar on other variables that
were not available for comparison.
Ourmeasurement of ‘concerns’was based on existing guidelines
for care; we did not measure concerns from women’s viewpoints.
We were interested in knowing if the health care system was
meeting care standards deﬁned in practise guidelines and the
literature. We recognize that the concerns of health care profes-
sionals and that of the women themselves may differ considerably
(Gagnon et al., 2010).
Strengths
Research assistants visited birthing centres daily to ensure
potential study subjects were not missed for recruitment. Selectingimmigrant and Canadian-bornwomenwho gave birth at the closest
date and time of the woman recruited to the refugee or asylum-
seeking group at the same hospital optimized comparability
across study groups. Women were contacted up to three times by
the project nurse to ensure they were not lost to follow-up at 4
months. Rigorous validation procedures were used for the ques-
tionnaires employed thus maximizing equivalency across all
language groups on questions being asked. Data from each
comparison group were obtained similarly, using a standardized
protocol. Training of research assistants and project nurses ensured
consistency of approach.
Data on all known potential confounders were obtained and
multivariate analyses were used to control for group differences on
variables not on the causal pathway. At the 1-week visit, project
nurses were instructed to assess without providing care and to
refer for serious ‘unaddressed concerns’ if needed rather than
providing care themselves since this could bias study results at the
4-month contact. Very sensitive questions were scheduled for the
last visit to enable the project nurse to respond to issues whichmay
arise, without compromising study integrity.
Interpretation & generalisability
Reports of international migrant post-birth health have not
directly compared immigration classes (Gagnon et al., 2009), with
the exception of our earlier study in which we found asylum-
seekers to be at greatest risk for health concerns (Gagnon et al.,
2007). The current study supports our earlier results and high-
lights the need for case-ﬁnding and services, particularly for
psychosocial difﬁculties. The health system’s ability to identify
those in-need will differ by immigration class since their class is
directly related to their eligibility to pay for services and their
language ability, to name two distinctions.
Our results show that asylum-seekers present with a higher
psycho-social risk proﬁle than other women. This includes vari-
ables most directly related to mental health: symptoms of PTSD;
symptoms of depression, somatisation, or anxiety; and risk of PPD;
and variables speaking most directly to social determinants of
health: limited social support; having been physically abused
within the last year; inadequate food intake due to a lack of
resources; inadequate infant clothing; and lack of knowledge of
who to contact in an emergency. This constellation of factors in
asylum-seekers can best be understood through the lens of the dual
set of challenges they face. On the one hand, many are ﬂeeing from
violent situations which have a direct effect on mental health. This
has been reported in other studies of populations forced to leave
their countries (Fortuna, Porche, & Alegria, 2008), and in undocu-
mented populations (Miller & Rasmussen, 2010). On the other
hand, until they are actually accepted as refugees in Canada, they do
not knowwhether they will be able to stay or be forced to return to
their countries of origin, and during this time they have only
restricted access to services and programs. Our data on social
determinants of health provide evidence of this. The relationship
between these ‘daily stressors’ and mental health has been re-
ported elsewhere (Miller & Rasmussen, 2010). The stress of asylum-
seekers’ applications potentially being denied, they being required
to return to their countries, and of being forced to decidewhat to do
with their Canadian infants cannot be underestimated. This was
a recurring theme from these mothers over the duration of the
project.
We found professional concerns that are common enough in all
four groups to be addressed generally. Between 32.8% and 51.9% of
study infants are not receiving vitamin D; 15.8% and 25.2% of
mothers are at risk for postpartum depression at one week post-
birth; 24.6% and 72.0% of maternal vaccinations are not up-to-
Table 4
Selecteda professionally-identiﬁed concerns by group.
Concerns Refugees
(n ¼ 144)
Asylum-seekers
(n ¼ 369)
Immigrants
(n ¼ 303)
Canadian-born
(n ¼ 311)
p valueb
One week
Infant
No change of clothing or blankets for infant, % 4.2 9.5 3.0 0.0 0.0000
Inappropriate outdoor wear, % 5.6 10.3 3.6 0.0 0.0000
Rides in a car without car seat, % 1.4 2.7 2.3 0.0 0.0369
Not receiving vitamin D, % 47.9 51.9 43.0 32.8 0.0000
Maternal
Incisional pain due to caesarean section (VAS  4), % 14.0 9.8 8.9 5.5 0.0240
Cramp pain (VAS  4), % 7.0 6.8 6.6 11.6 0.0693
Cut/skip meals due to lack of money, % 4.2 17.6 3.0 0.3 0.0000
Does not know the regional emergency number, % 14.7 22.8 14. 2.6 0.0000
At risk for postpartum depressionc % 25.2 24.7 21.3 15.8 0.0229
‘Sometimes’ or ‘quite often’ has thoughts of harming selfd % 2.8 3.0 1.7 0.3 0.0609
Limited social supporte % 9.1 15.5 11.0 1.6 0.0000
Four months
Infant
2 signs of developmental delaysf % 6.2 4.6 4.3 1.6 0.0682
No change of clothing &/or blanket, % 4.1 4.9 1.6 0.3 0.0011
Car seat is not correctly placed in vehicle, % 8.5 8.2 6.7 1.0 0.0002
Maternal
Back pain (VAS  4), % 12.5 9.2 8.6 2.6 0.0005
Cramp pain (VAS  4), % 3.5 3.8 1.3 1.3 0.0737
Other pain (VAS  4), % 5.6 12.0 6.3 4.5 0.0012
Symptoms of a perineum infection, % 4.2 0.5 3.3 0.6 0.0025
Cut/skip meals due to lack of money, % 4.2 16.6 3.0 0.6 0.0000
Does not know the regional emergency number, % 2.1 4.9 3.6 0.6 0.0108
Not planning to become pregnant and not using
contraception, %
12.5 8.7 10.6 4.2 0.0068
Maternal vaccinations are not up to dateg % 72.0 69.5 66.9 24.6 0.0000
Smokes, % 6.9 3.0 1.7 10.6 0.0000
At risk for postpartum depressionc % 16.8 23.4 13.9 7.4 0.0000
‘Sometimes’ or ‘quite often’ has thoughts of
harming selfd %
2.8 3.3 2.3 0.3 0.0592
Physical abuse experienced within last yearh % 8.7 16.2 1.3 3.0 0.0000
Symptoms of PTSDi % 33.8 48.2 15.0 e 0.0000
Symptoms of depression, somatization or anxietyj, % 37.3 41.8 20.9 e 0.0000
a Clinically or statistically different by group.
b Based on Chi square test.
c Deﬁned as Edinburgh Postnatal Depression Scale score 10.
d As per Edinburgh Postnatal Depression Scale question #10.
e Personal Resource Questionnaire #n or #s responses “somewhat to strongly disagree”.
f 2 “no” responses to Nipissing assessment tool.
g Deﬁned as not having had the disease or been vaccinated against: measles, mumps, rubella, diphtheria, pertussis, tetanus, polio, and Hepatitis A.
h “Yes” to question 1 of the Physical Abuse Assessment Screen.
i Reported “a lot” or “extremely” to one or more trauma symptom(s) in the last week on the Harvard Trauma Questionnaire.
j Reported “quite a bit” or “extremely” for being bothered on one or more symptom(s) in the last week on the Hopkins Symptom Checklist 25.
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experiencing important levels of different types of pain. These data
suggest a need for greater emphasis on these speciﬁc issues during
prenatal visits and at discharge from birthing centres. Our results
offer support for the notion of creating ‘Migrant-Friendly’
approaches to care, an initiative begun in Europe (MFH Project
Group, 2004) which includes policy, practice, and educational
recommendations for the care of migrants.
Our multivariate models showed that, compared to women
giving birth in Toronto, women who gave birth in Montreal were
19% more likely to have professionally identiﬁed concerns and
twice as likely to have those concerns unaddressed at 4 months
postpartum. This is an intriguing ﬁnding and one not easily
explained. It is possible that this is the result of measurement error
whereby the Montreal project nurses could have been more dili-
gent in applying the screening tools than their Toronto counter-
parts. We believe this to be unlikely, particularly for the mental
health measures, because all project nurses administered the same
questionnaires following a standardized protocol applied in both
cities and these had been rigorously translated and culturally
validated. The organization and delivery of post-birth care differs inthe two provinces however there are no published reports of which
we are aware to suggest one is better than the other. The one
variable speaking to care delivery that had been included in both
models, ‘having a regular health care provider’, was uninformative
in these analyses. Research is needed to verify the city results and if
repeated, to explore them in greater detail.
Although our results are based only on migrants living in two
Canadian cities, we believe them to be generalizable to a wider
population due to the size of the study and the recruitment
method. Further, the migrant population originates from a vast
range of source countries and these same countries are commonly
sources for migrants to other receiving countries (UNHCR, 2008).
Finally, although the health care system differs in Canada from
elsewhere, there are commonalities with several countries
including universal health insurance and health coverage eligibility
differences by immigration class (Gagnon, 2004). In conclusion, our
results suggest that all migrants who are in receiving-countries less
than ﬁve years should be targeted for additional case-ﬁnding and
provision of needed services across the perinatal period recog-
nizing that policy and programmechanisms to address these issues
will differ by immigration class.
Table 5
Rates of unaddressed professionally-identiﬁed concernsa postpartum in migrants
compared to Canadian-born women e ﬁnal models.
O.R. 95% conﬁdence
interval
p-Value
One weekb
Intercept 0.81 0.43, 1.53 0.4703
Refugee 2.27 1.65, 3.12 <0.0001
Asylum-seeker 2.51 1.93, 3.28 <0.0001
Immigrant 2.25 1.73, 2.91 <0.0001
Gave birth in Montreal 0.76 0.57, 1.03 0.0740
Education <12 yrs 1.31 1.07, 1.63 0.0106
Maternal age 0.99 0.97, 1.00 0.0572
Limited/no paternal English or
French on arrival in Canada
0.78 0.64, 0.95 0.0127
Four monthsc
Intercept 0.75 0.55, 1.029 0.0700
Refugee 2.18 1.57, 3.02 <0.0001
Asylum-seeker 1.68 1.28, 2.21 0.0002
Immigrant 2.36 1.75, 3.19 <0.0001
Gave birth in Montreal 2.05 1.60, 2.64 <0.0001
Limited/no maternal English
or French at 4 months
1.30 1.06, 1.59 0.0111
Key variable of interest (migration status) in the research question is represented
by bold.
a Unaddressed concerns ¼ number of concerns unaddressed by the health care
system as per the nurse expert divided by the number of concerns identiﬁed by the
project nurse.
b Reference group: Canadian-born; delivered in Toronto; education  12 yrs;
father speaks English or French.
c Reference group: Canadian-born; delivered in Toronto; unable to speak English
or French 23.
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